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E.O. 11652: GDS 
TAGS: ENRG, TECH, JA 

SUBJECT: PRIME MINISTER FUKUDA'S VISIT-COOPERATION ON 
PHOTOSYNTHESIS METHOD FOR HYDROGEN PRODUCTION 

REF: (A) STATE 109336, (B) TOKYO 7513 

1 . WE HAVE BEEN TRYING TO UNFATHOM WHERE PHOTOSYNTHESIS 
IDEA CAME FROM. WITH HELP FROM MOFA, SCICOUNS LOCATED 
DR. YUKIO SATO OF SCIENCE AND TECHNOLOGY AGENCY, WHO WAS 
INSTRUMENTAL IN BRINGING IDEA TO TOP-LEVEL ATTENTION. 

SATO IN TURN IDENTIFIED DR. KAZUO SHIBATA AT PHYSICAL 
CHEMISTRY RESEARCH INSTITUTE AS BEING IN CHARGE OF 

15-20 MAN RESEARCH GROUP WHICH HAS BEEN WORKING ON 
PHOTOSYNTHESIS FOR PAST 7-8 YEARS. SHIBATA WORKED FOR 
PROF. MELVIN CALVIN AT BERKELEY AND IS CLOSE ASSOCIATE OF 
DR. ANTHONY SAN PIETRO AT UNIVERSITY OF INDIANA. LATTER 
IS ALMOST CERTAINLY FAMILIAR IN DEPTH WITH SHIBATA'S 
RESEARCH. SAN PIETRO IS EXPECTED TO ARRIVE IN TOKYO ON 
MAY 5 FOR PERIODIC TECHNICAL VISIT UNDER NSF AUSPICES. 
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2. CONCEPT FOR PRODUCING HYDROGEN BY PHOTOSYNTHESIS 
SEEMS TO INVOLVE IRRADIATING PLANTS OR BACTERIA IN SALT 
WATER MEDIUM USING HYDROGENASE ENZYME TO REDUCE HYDROGEN 
IONS TO ELEMENTAL HYDROGEN. ACCORDING TO SATO, THERE 

MAY BE 130 DIFFERENT VARIETIES OF BACTERIA OR PLANTS WHICH 
PRODUCE NATURAL ENZYME. CONVERSION EFFICIENCY EXPECTED 
TO BE 10 PER CENT, BUT WE COULD NOT GET DEFINITION OF WHAT 
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PROCESS THE EFFICIENCY VALUE APPLIED TO. ALTERNATIVE 
PROCESS IS COMBINED PHOTOLYSIS AND ELECTROLYSIS. 

SYNTHETIC OR NATURAL CHLOROPLASTS ARE FORMED INTO 
SEMIPERMEABLE MEMBRANE, WHICH IS IRRADIATED WITH SUNLIGHT. 
APPLICATION OF VOLTAGE DIFFERENCE ACROSS MEMBRANE IS SAID 
TO CAUSE HYDROGEN TO BE EVOLVED. 

3. ABOVE DESCRIPTIONS ARE VERY ROUGH AND MAY BE 
INACCURATE. WE HAVE ASKED STA TO OBTAIN COPIES OF 
TECHNICAL PAPERS FROM DR. SHIBATA, BUT IN INTERIM, WE 
THINK DR. SAN PIETRO IS BEST SOURCE OF INFO. ALSO, 

DR. MITSUI AT U. OF MIAMI MAY BE GOOD SOURCE; HE HAS BEEN 
WORKING ALONG SAME LINES AS SHIBATA, ACCORDING TO A 
1975 PAPER WE HAVE. 

4. WHEN WE MENTIONED TO DR. SATO THAT PHOTOSYNTHESIS 
WORK SEEMED TO BE AT EARLY STAGE AND PROBABLY NOT 
CONDUCIVE TO LARGE SCALE PROJECT-TYPE COOPERATION, HE 
AGREED. APPARENTLY, ENTHUSIASM OF HIGHER OFFICIALS FOR 
SOMETHING NEW IN U.S.-JAPAN S&T RELATIONS CARRIED 
IDEA TO ITS PRESENT LEVEL OF ATTENTION. UNTIL FURTHER 
TECHNICAL DETAILS CAN BE OBTAINED, WE SUGGEST CAUTION 
ABOUT SPECIFIC COOPERATIVE EFFORT ON PHOTOSYNTHESIS 
METHOD OF HYDROGEN PRODUCTION, ALTHOUGH THERE ARE 
PLENTY OF OTHER OPPORTUNITIES IN GENERAL FIELD OF SOLAR 
ENERGY FOR COOPERATION BETWEEN U.S. AND JAPAN. SHERMAN 
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